Acromegaly is an infrequent disease attributable to endogenous excess of GH and IGF-I. Human studies have associated the GH-IGF-I axis with the development of colorectal cancer; however, the question of whether colorectal cancer is a problem in acromegaly is currently unresolved. We performed a cross-sectional study to assess the risk of colonic neoplasia in patients with acromegaly. Colonoscopic screening was performed in 235 patients with acromegaly at five tertiary care hospitals in Italy between January 1, 1996, and December 31, 2001. A repeat colonoscopy was performed in 121 patients after a mean interval of 32.1 months. Colonoscopic findings in patients with acromegaly were compared with those of 233 patients with nonspecific abdominal complaints who were referred for endoscopy during the study period. A total of 65 patients (27.7%) and 36 controls (15.5%) had colonic neoplasia.
A CROMEGALY IS AN infrequent disease attributable to endogenous excess of GH and IGF-I (1, 2). Acromegaly is associated with considerable morbidity and reduced life expectancy. Excess mortality is mostly due to cardiovascular disease and can be reduced when serum GH and IGF-I are effectively lowered by treatment (3, 4) .
Human studies have associated the GH-IGF-I axis with the development of some of the most common cancers in the western world (5) . Several population-based studies indicate that individuals with higher IGF-I levels within the normal range have an increased risk for colorectal cancer (6) , breast cancer (7) , and prostate cancer (8, 9) , even if causality has not yet been established (10) . Of particular interest in this context is a recent report that a common polymorphism in the human GH gene, which is associated with reduced circulating concentrations of GH and IGF-I, is inversely associated with colorectal cancer risk (11) . Moreover, Swerdlow et al. (12) have very recently reported an increased risk of colorectal cancer in a cohort of GH-deficient patients who were treated with human pituitary GH at young ages between 1959 and 1985 in the United Kingdom. However, these findings cannot be considered conclusive because of the small number of patients with colorectal cancer.
The study of the association between acromegaly and cancer has attracted many researchers, but debate continues as to whether patients with acromegaly are at increased cancer risk (13) (14) (15) (16) (17) (18) (19) (20) . There are several reasons that may explain why epidemiological studies of the cancer risk of patients with acromegaly have produced mixed results. First, all the studies are retrospective in nature, and many patients in the studied cohorts were enrolled in the early years, when the life expectancy of patients with acromegaly was much shorter than what it is currently, thanks to recent treatment improvement (4) . In such patients, premature mortality because of cardiovascular or metabolic diseases could have prevented the development of malignancy, which appears to be an age-related phenomenon. It is only over the last decade that patients with acromegaly regularly entered the age when the incidence of cancer is remarkably increased; thus, competitive mortality may have represented a confounding factor, leading to underestimation of cancer risk (21) . Second, the rarity of acromegaly itself makes it difficult to gather cohorts of patients large enough for meaningful statistical analysis. Third, these epidemiological studies are rather inhomogeneous concerning the demographic characteristics of the patients and the methodology of collection and analysis of data.
The association between acromegaly and colorectal cancer has been the most extensively investigated, and evidence for an increased risk of colonic cancer in acromegaly is stronger than that for any other tumor (16, (22) (23) (24) (25) , although data are not entirely consistent (20) . Most of the cohort studies using colonoscopy screening have reported an increased prevalence of either benign or malignant colonic tumors in patients with acromegaly (22, 23, 26 -31) , but there are also reports at variance with this finding (32) (33) (34) . There is only a cohort study on the colonoscopy follow-up of patients with acromegaly, suggesting that the occurrence of newly developed colonic adenomas is significantly related to elevated serum GH and IGF-I levels (35) . We therefore examined the risk of benign and malignant colorectal tumors in a cohort of patients with acromegaly who were enrolled in a program of screening colonoscopy at five different centers in Italy; a subgroup of patients underwent a repeat colonoscopy at varying intervals after their first exam.
Subjects and Methods

Inclusion criteria
The diagnosis of acromegaly was established clinically and confirmed by the following data: 1) high serum GH concentrations (Ͼ2.5 g/liter as the mean of at least five samplings), 2) GH concentrations not suppressed below 1 g/liter after administration of an oral glucose load (75 mg), 3) circulating IGF-I levels above the upper limit of the age-related reference range developed by the local laboratory of each center, and 4) demonstration of a pituitary tumor at neuroradiological imaging by computed tomographic scan or magnetic resonance. Patients who underwent pituitary surgery had histological confirmation of pituitary adenoma with positive tissue immunostaining for GH. The presumed duration of acromegaly was assessed by comparison of photographs and by patient interviews to date the onset of acral enlargement. The interval between the clinical onset of acromegaly and the time of definitive treatment, or the time when colonoscopy was performed, was calculated and recorded as the duration of disease. Hormones were measured in-house at each participating center using commercially available reagents. Patients were considered to have active disease when their IGF-I concentrations were higher than the upper limit of the age-related reference range, as it was defined in the local laboratory, and nadir GH concentrations after 75 mg oral glucose were greater than 1 g/liter. Conversely, they were considered to have controlled disease when IGF-I concentrations were normal, and nadir GH concentrations were less than 1 g/liter, during ongoing medical treatment. When such data were attained after a definitive treatment (surgery, radiotherapy, or both) without the need of concomitant medication, the patients were considered to be cured. Due to the multicentric nature of the study, IGF-I concentrations were expressed as percentages of the upper limit of the reference range. Specific gender-and age-adjusted reference ranges of IGF-I concentrations were defined at each center in large groups of healthy subjects. We chose not to use GH concentrations in the statistical analysis because absolute levels must be treated with circumspection when different assays are used (36) . However, GH concentrations were used to assess disease activity. A comprehensive clinical history was taken by medical staff to record presenting symptoms and to identify risk factors for colorectal cancer, especially a family history of colorectal cancer, colonic polyps, or inflammatory bowel disease.
Subjects
We performed a retrospective cross-sectional analysis of patients with acromegaly who underwent colonoscopy screening for the first time from January 1, 1996, through December 31, 2001 . The patients were recruited from five different centers in Italy, two of them were located in northern Italy (Turin and Milan), one was in central Italy (Pisa), and the other two were in southern Italy (Naples and San Giovanni Rotondo). The institutional ethics committee at each clinical center approved the study, and patients provided written informed consent. Since 1996, screening colonoscopy has been recommended to all patients with acromegaly referred to any of the five centers involved in the study. During the study period, 338 patients with acromegaly were newly diagnosed at the different centers: 35 patients were excluded for serious medical disorders that could increase the risk associated with colonoscopy, and 68 eligible patients declined participation. The remaining 235 subjects (77.5% of the eligible patients) underwent colonoscopy. A repeat colonoscopy was recommended to all patients, but 68 declined to participate, and 46 have not yet completed the interval period after the screening exam; a total of 121 patients underwent a second colonoscopy after a mean interval of 32.1 months.
Because of ethical and practical problems in performing colonoscopy in healthy subjects, consecutive patients presenting with nonspecific abdominal symptoms (intermittent abdominal pain, diarrhea, or constipation) who were referred for endoscopic assessment were chosen as controls. They gave their informed consent to total colonoscopy after the nature of the study was described. Patients who presented with high risk symptoms and signs (37) , or patients who were referred for a suspected or a previously known colonic lesion, were excluded. A comprehensive clinical history was taken to identify risk factors for colorectal cancer, as it was for patients with acromegaly.
Endoscopic procedures
After careful bowel preparation using a polyethylene glycol-based electrolyte solution, total colonoscopy was performed with a video colonoscope while the patients were under conscious sedation. All colonoscopy examinations in the patients and controls were performed at the participating centers by the same board-certified endoscopists who had extensive experience with colonoscopy. During colonoscopy, the location and size of all polyps were determined before they were removed. Visible polyps were removed by snare and recovered. The size of the polyp was estimated with the use of open biopsy forceps. Small polyps (Յ5 mm) were removed by cold snare transsection to avoid thermal destruction of the small lesions and provide appropriate and complete material to the pathologists. Polyps larger than 5 mm underwent classic diatherm resection. Endoscopists were required to provide photographic documentation of cecal landmarks and all important lesions. If the colonoscopic examination was incomplete because of problems with bowel preparation or failure to reach the cecum, the patient was asked to return for a second attempt. If a complete examination was performed within 1 month after the first attempt, a complete examination was reported, and the combined results of the two examinations were included in the analysis. For the purpose of our analysis, the boundary between the proximal colon and the distal colon was defined as the junction of the splenic flexure and the descending colon, as assessed by the endoscopist.
All retrieved polypoid lesions were sent to local pathology laboratories for histological evaluation. Pathological specimens were evaluated at each center by board-certified pathologists, who classified polyps according to the criteria established by the World Health Organization (38) . Colonoscopic findings were categorized as indicating normal mucosa (no polyps), hyperplastic polyps, tubular adenomas, or cancer. Findings such as lipomas, lymphoid aggregates, or inflammatory polyps were categorized as indicating normal mucosa.
Statistical analysis
In patients with acromegaly, colonoscopic findings were evaluated in relation to age, gender, family history of colorectal cancer, duration and status of disease (active, controlled by medical treatment, or cured), and IGF-I concentrations. Data concerning colonoscopic findings at the first exam were compared with corresponding findings in controls in relation to demographic characteristics.
Database management and all statistical analyses were performed using the SPSS 11.0.1 software package (SPSS, Inc., Chicago, IL). Rates and proportions were calculated for categorical data, and means and sds were determined for continuous data; 95% confidence intervals were always provided. The normality of data was assessed using the Kolmogorov-Smirnov test. For continuous variables, differences were analyzed by two-tailed t test when data were normally distributed and by Mann-Whitney U test for nonparametric data. For categorical variables, differences were analyzed by the 2 test and Fisher's exact test. In addition, standard logistic regression methods were used to calculate odds ratio for benign and malignant colorectal tumors. Logistic regression analysis was used to investigate the relationship between the binary outcome cancer/adenoma vs. no colonic neoplasia and the predictor variables age, gender, family history of colorectal cancer, status and duration of acromegaly, and hormonal data. The level of statistical significance was set at P Ͻ 0.05.
Results
Screening colonoscopy
Selected demographic characteristics of the patient group are shown in Table 1 . Demographic and clinical characteristics of the eligible patients who did not participate in the study [31 men and 37 women; aged 52.0 Ϯ 14.3 yr; 53 of them (77.9%) with active disease] did not differ from those of the patients who were included. There were no major differences in the demographic characteristics of the patients across different centers. A total of 194 patients (82.5%) had active disease, 19 (8.1%) had controlled disease, and 22 (9.4%) had been cured by previous pituitary surgery and/or radiotherapy. None of the patients had a personal history of colonic disease (colitis, polyps, or cancer) or colonic surgery, or a colonic examination within the previous 10 yr (sigmoidoscopy, colonoscopy, or barium enema), whereas eight patients (3.4%) had a family history of colorectal cancer. Nineteen of the patients (8.1%) reported bleeding from the rectum or occasional episodes of abdominal pain or perianal symptoms.
A total of 233 consecutive subjects with nonspecific abdominal symptoms who were referred by their general practitioners for endoscopic assessment were enrolled as controls from January 1, 1999, through December 31, 2001 . Selected demographic characteristics of the control group are shown in Table 1 . None of the subjects had a personal history of colonic disease or colonic surgery, or colonic examination within the previous 10 yr, whereas four subjects (1.7%) had a family history of colorectal cancer.
The colonoscope was successfully inserted to the cecum with visualization of the ileocecal valve in all patients and controls. In 35 patients (14.7%), more than one procedure was required to complete the examination. There were no serious adverse events related to colonoscopy. Patients and control subjects were classified on the basis of the most advanced lesion found in the colon (Table 2 ). A total of 125 patients (53.2%) and 175 control subjects (75.1%) had no polypoid lesions. In 45 patients (19.1%) and 22 control subjects (9.4%), the most advanced lesions were hyperplastic polyps. In all, 72.3% of the patients and 84.5% of the controls had no evidence of neoplasia. A total of 65 patients (27.7%) and 36 controls (15.5%) had one or more adenomas of any type or invasive cancer. In 55 patients (23.4%) and 34 control subjects (14.6%), the most important findings were adenomas, whereas 10 patients (4.3%) and two control subjects (0.9%) had invasive cancer. Colonic adenomas were more frequently found in the distal colon in both patients (61.5%) and control subjects (74%). Among the patients with cancer, the stage was T1N0M0 in four patients, T1N1M0 in one, T2N0M0 in two, T2N1M0 in one, T3N0M0 in one, and T4N0 in one patient; five cancers (50%) were in the distal colon. Colonic cancers were detected in four men and six women with acromegaly; their mean age was 59.9 Ϯ 10.7 yr. The patients with acromegaly had a significantly increased risk of colonic neoplasia compared with the control subjects [odds ratio for adenoma, 1.7 (95% confidence interval, 1.1-2.5); odds ratio for carcinoma, 4.9 (1.1-22.4)].
Patients with or without colonic neoplasia did not differ for age, gender, family history of colorectal cancer, status and duration of acromegaly, and IGF-I values, whereas control subjects with colonic neoplasia were older than subjects without neoplasia (Table 3 ). The different effect of age on the prevalence of colonic neoplasia between patients and controls is shown in Table 4 . Multiple logistic regression analysis did not disclose any predictor variable to be significantly related to the outcome of colonoscopy.
Repeat colonoscopy
A repeat colonoscopy was performed in 121 patients (60 men and 61 women; mean age Ϯ sd, 51.6 Ϯ 12.7 yr) after a mean interval of 32.1 months (range, 12-132 months). The interval between the first and second colonoscopies was determined according to the suggestions of the endoscopist at the first evaluation. At the second colonoscopy, the colon was visualized to the cecum in all patients. Of the 121 patients who underwent repeat colonoscopy, 44 (36.4%) had had at least one neoplasm removed at the screening exam (six had cancer). When comparing the patients who underwent follow-up to the patients who did not, we found that the first group was selected for the presence of a colonic neoplasia at the first colonoscopy ( Table 5 ). Eighteen of the 121 patients (14.9%) had at least one new adenoma, and two patients (1.7%) had a new colonic cancer. A new T1N0M0 cancer was found in a patient who previously had a T1N0M0 cancer, and a T2N0M0 cancer was found in a patient who previously had an adenoma; both cancers were found in the cecum. Eighteen of 44 patients (40.9%) with a previous neoplasm at the screening colonoscopy had a new neoplasm at the second colonoscopy, whereas only two of 77 patients (2.6%) with no previous neoplasm had a new adenoma (P Ͻ 0.0001). Overall, 90% of patients with a neoplastic recurrence had had a neoplasm removed at the first colonoscopy. At the second colonoscopy, the patients with colonic neoplasia had in- creased IGF-I levels and were older than patients without colonic neoplasia ( Table 6 ). The presence of a colonic neoplasm at the screening colonoscopy was a predictive variable of neoplastic recurrence at the repeat exam (P ϭ 0.0001).
Discussion
Concern about cancer risk in patients with acromegaly has focused primarily on colorectal cancer, yet the findings of previous studies are far from conclusive; thus, the question of whether colorectal cancer is a problem in acromegaly is currently passionately debated (21, 39 -42) .
Increased risk of colorectal cancer could be assumed indirectly from the evidence of increased prevalence of adenomatous polyps in acromegaly. The data, however, are not entirely consistent, with rates ranging between 9% and 38% across different colonoscopic series (22, 23, 26 -34) . The reported figures for colorectal cancer ranged between 0% and 20% in such studies. Several reasons account for this discrepancy. The first reason is the small sample size of most studies, because only three of them included 100 patients or more (28, 31, 34) . However, these studies produced conflicting results, because the prevalence of adenomatous polyps was found to be 9% (34), 22% (31), or 26% (28), respectively, whereas the prevalence of colorectal cancer was 0% (31), 2.6% (34), or 6.5% (28), respectively. Second, there was a rather low colonoscopy completion rate in some studies that reported a lower prevalence, because the cecum was reached in only about 70% of patients (27, 32, 33) . Third, the absence of contemporary control groups in several studies prevented the assessment of relative risk (22, 23, 26, 28, (32) (33) (34) . The studies with matched control groups reported significantly increased prevalence rates, because grouping the results of these studies gives an overall prevalence rate of 21% in acromegaly compared with 9% in controls for adenomatous polyps (relative risk, 2.36), and a prevalence of 3.7% for colorectal cancer in acromegaly compared with 0.5% in controls (relative risk, 13.4) (21).
In our study, the risk of either benign or malignant colonic neoplasia was increased in a cohort of 235 patients with acromegaly recruited from different centers in Italy between 1996 and 2001 compared with a control group of consecutive patients with nonspecific abdominal complaints. The prevalence of colonic cancer was increased in patients with acromegaly compared with control subjects; the relative risk was 4.9 (95% confidence interval, 1.1-22.4). The confidence interval was wide because of the small number of cancers observed in patients or controls; thus, our results should be considered cautiously. Also, the prevalence of adenomatous polyps was increased in acromegaly with a relative risk of 1.7 (95% confidence interval, 1.1-2.5). This last estimate seems more robust and is likely to give a more correct interpretation of the overall risk of colonic neoplasia in acromegaly. This estimate accords with the results of the three larger epidemiological studies assessing the risk of colonic cancer in acromegaly that consistently show a risk 2-to 3-fold higher than that in nonacromegalic subjects (16, 20, 25) .
That the risk of colonic cancer might be increased in acromegaly is plausible for several reasons. There is an increasing body of literature suggesting that adults with circulating concentrations of IGF-I at the high end of the normal range are at increased risk of colorectal cancer (6, 43, 44) . In some of these epidemiological studies, high IGF binding protein-3 (IGFBP-3) levels were associated with a lower risk of cancer (6, 43) . In acromegaly, GH excess increases serum IGF-I and, to a lesser extent, IGFBP-3 concentrations, with the IGF-I to IGFBP-3 ratio being greater as GH concentrations increase (45, 46) . Thus, an elevated IGF-I to IGFBP-3 ratio is 
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The category no neoplasia includes subjects with no polyp or hyperplastic polyp only. The category neoplasia includes subjects with adenoma or cancer. Family history refers to colorectal cancer. Disease duration and disease activity refer to acromegalic disease. IGF-I data are expressed as percentage of the upper limit of the normal range for each center. NS, Not significant.
a Mean Ϯ SD. b Number (percentage).
expected to increase cancer risk in acromegaly (6, 47) . IGF-I receptors and mRNAs for IGF-I have been identified on human colorectal cells (48) . IGF-I is a known mitogen that may stimulate, by autocrine and paracrine actions, the proliferation of intestinal epithelial cells and their migration (49) . In fact, increased proliferation of colonic epithelium, proportional to circulating IGF-I levels, has been demonstrated in acromegaly (50) . Moreover, IGF-I is able to stimulate the growth of colorectal cancer cells in vitro, whereas blockade of IGF-I receptors inhibits cell growth in the same model (48, 51, 52) . It should be emphasized, however, that although GH and IGF-I are potential mitogens, this does not equate with transforming (tumorigenic) ability. Thus, it could be designated an alternative hypothesis, assuming that patients with pituitary adenomas, including those with acromegaly, may share common genetic defects that predispose them to develop either pituitary or extrapituitary neoplasms. Argument in favor of this theory of tumorigenesis in acromegaly may be found in the results of two previous retrospective studies. Popovic et al. (53) found an increased incidence of malignant tumors in patients with nonfunctioning pituitary adenomas, but not in patients with prolactinomas, compared with data generated by a local tumor registry. Barzilay et al. (17) also found a slight increase in the standardized incidence rate of malignancy in patients with nonfunctioning pituitary adenomas or prolactinomas. Future research assessing the prevalence of colonic tumors by colonoscopy in patients with non-GH-secreting pituitary adenomas is warranted to clarify the mechanisms of colon tumorigenesis in acromegaly and to elucidate the merits of the genetic theory, assuming that patients with pituitary adenomas are at increased risk independent of GH status, because genetic factors underlie either pituitary or colon neoplasia, as opposed to the endocrine theory, maintaining a pivotal role for IGF-I in the process of colon neoplasia formation in states of sustained GH excess.
We are aware of the limit of considering patients with nonspecific gastrointestinal symptoms as controls, but there is evidence that these patients are not at lower risk for serious colonic pathology than asymptomatic patients (54). Our control group was highly comparable for age, whereas the preponderance of men, compared with that in the patient group, did not bias the finding of increased prevalence of colonic neoplasia in acromegaly, because men have higher prevalence rates than women (55, 56) . The prevalence rate of colorectal cancer in our controls (0.9%) accords with the 0.6 -1.0% found in recently published series of colonoscopic screening in asymptomatic subjects (56 -58) . The rate of adenomatous polyps in our controls (14.6%) accords with that found in the study by Imperiale et al. (55) (ϳ11%), but it is lower than that found by Lieberman et al. (56) (36.5%) . In their study population, however, about 97% of the enrolled subjects were men, and as many as 13.9% had a family history of colorectal cancer (56) ; thus, the results of that study are not fully applicable to the general population. Moreover, the mean age of the subjects was 62.9 yr in that series compared with 50.8 yr in the present one. Therefore, we believe that our control subjects are not a selected group at a lower than average risk for colonic neoplasia.
We also disclose the limit of the multicentric and partially retrospective nature of our study. Notwithstanding the fact that different operators were involved, the polyp detection rate was highly comparable among the five centers, because every endoscopist had had extensive experience with colonoscopy in patients with acromegaly, in whom the procedure may be particularly demanding because of increased colonic length (40) . The expertise of the endoscopists is reflected by the high rate of successful cecal intubation at the first attempt. Since 1996, screening colonoscopy has been recommended to patients with acromegaly referred to each center involved in the study, and 77.5% of the eligible patients observed during the study period underwent colonoscopy. The other patients did not consent to undergo colonoscopy; thus, we believe that our cohort is representative and not intentionally selected. Endoscopic follow-up was recommended to all patients, but only 51.4% of the whole series have up completed the surveillance program to date. As expected, the patients who underwent follow-up were selected by the presence of colonic neoplasia at the first colonoscopy.
In our study the risk of colonic neoplasia in acromegaly was not influenced by male gender and increasing age, in striking contrast with what has been demonstrated in the general population (55) (56) (57) . It is conceivable that the effect of GH and IGF-I excess on cancer risk may be more important than that of these demographic factors. The fact that younger patients usually display a more severe course of acromegaly, whereas patients who have milder disease are diagnosed later in life (58) , is consistent with the present finding of an increased prevalence of colonic neoplasia in patients under 50 yr of age. The difference with age-matched controls was less remarkable in older age groups. Previous colonoscopic studies in acromegaly have provided conflicting results on whether male gender and older age carry an increased risk of colonic neoplasia (22, 23, 26 -34) , but most of these studies were too limited in size to adequately assess the roles of these factors.
We failed to demonstrate any difference in IGF-I levels or in the share of patients with active disease between patients with or without neoplasia at screening colonoscopy, in agreement with all but one previous series (34) . This finding does not discredit the hypothesis that GH and IGF-I are implicated in colorectal tumorigenesis. A single hormonal evaluation at a random moment in the course of a long-lasting disease such as acromegaly cannot fully reflect the degree of GH and IGF-I excess to which patients have been exposed over the preceding years. Moreover, the estimate of disease duration is admittedly imprecise and largely operator dependent. We have indeed observed a great variability among the five centers in the reporting of disease duration that may have compounded appreciation of its pathogenetic role, if any. Not surprisingly, previous studies have produced contradictory results on this topic (22, 23, 26 -34) . It has been recently suggested that the role of IGF-I should be better appreciated in a follow-up study looking for the development of new colonic neoplasms rather than in a transversal study, where the lesions detected have been present for a variable, possibly long, time (35) . In a recent study, 66 patients underwent a second colonoscopic evaluation after a mean interval of 33 months from the original screening examination, when all visible lesions had been removed. The occurrence of newly developed colonic adenomas was found in 14% of patients and was significantly associated with elevated circulating levels of GH and IGF-I and with a previous adenoma at the original colonoscopy (35) . The present study of a cohort of 121 patients, who underwent colonoscopic follow-up after a mean interval of 32.1 months, confirms that high IGF-I concentrations may be implicated in the development of recurrent colonic adenoma and cancer in acromegaly. However, the strongest predictor of recurrence was the previous detection of a colonic neoplasm. The rate of recurrence of colonic neoplasia was 16.5% in the overall series and 40.9% among patients who had a previous colonic neoplasm. Although it cannot be determined whether some lesions were missed at the initial colonoscopy and subsequently detected at the second, the new neoplasias were found by the same endoscopists who had adequately examined the full colon at the initial exam. Moreover, such a bias would have occurred equally among all patients; thus, our results give a representative estimate of the factors associated with neoplasm recurrence. The aim of our study was not to evaluate whether patients with acromegaly and colonic adenomas have a higher recurrence rate than general population, because we did not repeat colonoscopy in our control subjects. In a study of surveillance colonoscopy, however, the percentage of recurrent adenomas ranged between 32-41.7% (59) among patients who were subjected to a second colonoscopy 3 yr after colonoscopic removal of adenomatous polyps. This figure is comparable to that found in our patients with acromegaly.
In conclusion, the present results suggest that acromegaly carries with it a moderate, but definitive, increase in the risk of colonic neoplasia that occurs at a younger age in patients with acromegaly than in general population. The moderate increase in the relative risk may explain why some previous small studies have failed to demonstrate it. Our data are biologically plausible and consistent with the larger epidemiological observations in acromegaly (16, 20, 25) . Based on our findings, it is advisable to include colonoscopy in the management strategy of patients with acromegaly and to submit to follow-up patients who have been found to harbor colonic neoplasia. Patients with more severe disease may be at increased risk for the development and recurrence of colonic neoplasm. However, our results should be considered cautiously with respect to the factors associated with increased risk for the limited numbers in some subgroup analyses and the possibility of selection for patients who underwent follow-up. Therefore, we emphasize the need for more data from other sources to allow firm identification of groups of patients at higher risk that may have important implications for developing cost-effective strategies of screening and surveillance for colonic cancer in patients with acromegaly.
